Differential effects of aging on adrenocorticotropin receptors, adenosine 3'5'-monophosphate response, and corticosterone secretion in adrenocortical cells from Sprague-Dawley rats.
This study examined the effect of aging on adrenal cell function in Sprague-Dawley rats, as judged by the binding of iodinated Phe2, Nle4-ACTH-(1-38) to the adrenal cells, and the ability of the cells to respond to ACTH stimulation by the production of cAMP and corticosterone in vitro. Collagenase-dispersed adrenal cells obtained from 2-, 12-, and 18-month-old-rats were used. The maximum corticosterone concentration after incubation with ACTH was significantly lower (P less than 0.001) in the 12-month-old (40 +/- 7 ng/micrograms DNA) and 18-month-old rats (28 +/- 3 ng/micrograms DNA) compared to that in 2-month-old controls (102 +/- 9 ng/micrograms DNA). The ED50 values of ACTH-induced corticosterone production measured in the cell suspension were similar in 2- and 12-month-old groups (30 pg/ml), and the diminished production of corticosterone in the 12-and 18-month-old rats persisted after incubation with N6,O2-dibutyryl cAMP. Neither the number nor the binding affinity of adrenal receptors for [125I]I-Tyr23,Phe2,Nle4-ACTH-(1-38) changed from 2-12 months of age. Furthermore, increases in concentrations of intra- and extracellular cAMP after ACTH stimulation were not significantly different in the 2-, 12-, and 18-month-old groups. Similarly, adrenal hydrolysis of cAMP by low and high Km phosphodiesterases did not change significantly with advancing age. These results provide strong evidence that there is a diminished capacity for corticosterone production with aging in the rat, and that the site of the defect lies distal to binding of trophic hormone to its receptor and to the production of its secondary messenger. Finally, an age-related decline in adrenal steroidogenic capacity could be viewed as a counterregulatory mechanism invoked in old rats to compensate, at least partially, for elevated plasma ACTH and corticosterone concentrations.